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(54) PAD STRUCTURE 

(57)Abstract: 

PURPOSE: To improve the reliability of a semiconductor isaa**** u^fahi 

device, and to reduce the occupied area of multilayer 
pad structure by lowering the quantity of charges 
charged up to a pad in a lower layer at the time of 
reverse sputtering at a time when a pad in an upper 
layer is formed. 

CONSTITUTION: A first pad 12 is formed onto a 
substrate 11, a first insulating film 13 is shaped under 
the state in which the first pad 12 is covered, 
connecting holes 14 are formed to the first insulating 
film 13 on the side peripheral side of the first pad 12, 
and a second pad 15 connected to the first pad 12 
through the connecting holes 14 is formed onto the first 
insulating film 13. A plurality of the connecting holes 14 
are shaped. The connecting holes 14 are formed under 
the state in which the first insulating film 13 on the 
central section of the first pad 12 is surrounded 
continuously. A pad structure consists of either one 
structure or both structure in pad structure, and the pad 
structure may be constituted of three layers or more of pads. 
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1. This document has been translated by computer.So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the connection which formed in the 1st pad formed on the substrate, the insulator 
layer which formed the 1st pad of the above in the wrap state, and the insulator layer on a side 
periphery the 1st pad of the above side — a hole and the aforementioned connection — the pad 
structure characterized by the bird clapper from the 2nd pad which connects to the 1st pad of 
the above through a hole, and formed on the aforementioned insulator layer 

[Claim 2] pad structure according to claim 1 — setting — the aforementioned connection — the 
pad structure characterized by the bird clapper from what the hole consisted of two or more 
holes formed in the insulator layer on a side periphery the 1st pad of the above side, or was 
prepared in the state of surrounding continuously the aforementioned insulator layer on the 
center section of the 1st pad of the above 

[Claim 3] Pad structure characterized by consisting of structure of either of the pad structures 
according to claim 1 or 2, or both structures, and constituting from a pad of three or more 
layers. 1 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the pad structure where it is used for the 

bonding pad of a semiconductor device, or the pad for a probe examination 

[0002] 

[Description of the Prior Art] The outline cross section of drawing 4 explains pad structures, 
such as a bonding pad in the conventional multilayer-interconnection structure. As shown in 
drawing, on the substrate 81, the 1st pad 82 formed by the wiring layer of the 1st layer is 
formed. On the above-mentioned substrate 81, the insulator layer 83 is formed by the wrap state 
in this 1st pad 82. Moreover, opening 84 is formed in the insulator layer 83 on the 1st pad 82 of 
the above. And the 2nd pad 85 formed by the wiring layer of a two-layer eye is connected to the 
1st pad 82 of the above through the above-mentioned opening 84. Furthermore the 2nd pad 85 
of the above is changed into a wrap state, and the 2nd insulator layer 86 is formed on the 1st 
insulator layer 83 of the above. Moreover, opening 87 is formed in the 2nd insulator layer 86 of 
the above on the 2nd pad 85 of the above 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above pad structures, since the 
touch area of the 1st pad and the 2nd pad is large, when forming the wiring layer of the two- 
layer eye which forms the 2nd pad and a reverse spatter is performed, a charge is charged by 
the 1st pad connected to the wiring layer of this two-layer eye by carrying out the charge up of 
the charge to the wiring layer of a two-layer eye. For this reason, a bad influence arises for the 
element connected to the 1st pad, for example. 

[0004] Moreover, when the above-mentioned pad structure is used for a bonding pad as shown 
in drawing 5 , the flat part 89 of the 2nd pad 85 becomes narrow under the influence of the level 
difference 88 of the opening 84 formed in the insulator layer 83 on the 1st pad 82. Since this flat 
part 89 becomes the portion to which a bonding wire 91 is connected, you have to secure a 
predetermined area. Therefore, in order to secure the area of the above-mentioned flat part 89 
the 1st pad 82 must form about the double precision of the thickness w of the 2nd pad 85 i e 
2w, greatly. ' " "' 

[0005] Furthermore, if pad structure becomes three layers or four layers or more, since the flat 
part on a pad will become still narrower, you have to form the 1st pad 82 still more greatly 
Moreover, in the high-capacity-ized device, since the number of bonding pads increases very 
much, the increase in the area of the 1st pad 82 turns into an increase in the forming face 
product of a semiconductor device. Therefore, the miniaturization of a semiconductor device will 
be checked. 

[0006] this invention aims at offering the pad structure excellent in preventing the charge up at 
the time of pad formation, and attaining the miniaturization of a pad 
[0007] ' 

[Means for Solving the Problem] this invention is the pad structure made in order to attain the 
above-mentioned purpose. That is, the 1st pad is formed on the substrate and the insulator layer 
is formed in the wrap state in it and — the insulator layer on a side periphery the 1st pad side - 



- connection — a hole forms — having — **** — this connection — the 2nd pad connected to 
the 1st pad through a hole is formed on the insulator layer concerned 

[0008] the above-mentioned connection — a hole consists of what consisted of two or more 
holes formed in the insulator layer on a side periphery the 1st pad side, or was prepared in the 
state of surrounding continuously the insulator layer on the center section of the 1st pad 
[0009] It consists of structure of either of the above-mentioned pad structures, or both 
structures, and constitutes from a pad of three or more layers. 
[0010] 

[Function] the connection formed in the insulator layer on a side periphery the 1st pad side with 
the above-mentioned pad structure — a hole — letting it pass — the 1st pad and 2nd pad — 
connecting — the above-mentioned connection — a hole It prepares in the state of coming to 
form two or more holes in the insulator layer on a side periphery the 1st pad side, or surrounding 
continuously the insulator layer on the center section of the 1st pad, and the touch area of the 
1st pad and the 2nd pad becomes small by the bird clapper. For this reason, in case the wiring 
layer of the two-layer eye which becomes the 2nd pad is formed, even if it performs a reverse 
spatter, in the 1st pad, the charge by which the charge up was carried out to the wiring layer of 
a two-layer eye becomes is hard to be charged. 

[0011] moreover the above— mentioned pad structure — connection — the width of face of a 
hole is formed narrowly — connection — a hole — even if it forms a wiring layer on an insulator 
layer with inside, flattening of the upper surface of a wiring layer is carried out mostly for this 
reason — the pad structure of three or more layers — connection — flattening of the upper 
surface of the pad of the best layer is carried out, without being influenced of the level 
difference of a hole For this reason, since it becomes possible to design the area of the pad of 
the best layer as a bonding field, the pad of the lowest layer does not need to design the area of 
the pad of the lowest layer greatly in consideration of a part for the thickness of a wiring layer 
like the conventional pad structure. Therefore, the occupancy area of pad structure is reduced 
[0012] 

[Example] the 1st example of this invention — the outline cross section of drawing 1 , and 
connection — the layout pattern of a hole explains drawing — (1) — an outline cross section — 
being shown — (2) — connection — the layout pattern of a hole is shown 
[0013] As shown in drawing, the 1st pad 12 is formed on the substrate 11. This 1st pad 12 is 
formed by the wiring layer (not shown) of the 1st layer which consists for example, of an 
aluminum system metal. The 1st pad 12 of the above is changed into a wrap state, and the 1st 
insulator layer 13 is formed on the above-mentioned substrate 1 1. 

[0014] two or more connection [ insulator layer / 1st / 13 / on a side periphery the 1st pad 12 
of the above side / of the above ] — the hole 14 is formed moreover, each above-mentioned 
connection — the 2nd pad 15 connected to the 1st pad 12 of the above through a hole 14 is 
formed on the 1st insulator layer 13 of the above 

[0015] Furthermore the 2nd pad 15 of the above is changed into a wrap state, and the 2nd 
insulator layer 16 is formed on the 1st insulator layer 13 of the above. Moreover, opening 17 is 
formed in the 2nd insulator layer 16 of the above on the 2nd pad 15 of the above. The pad 
structure 1 is constituted like the above, in addition, the above-mentioned connection — a hole 

14 the shape of the said heart — and arranging in two or more trains is also possible 
[0016] two or more connection formed in the 1st insulator layer 13 on a side periphery the 1st 
pad 12 side with the above-mentioned pad structure 1 — the touch area of the 1st pad 12 and 
the 2nd pad 15 becomes small by having connected the 1st pad 12 and 2nd pad 15 through the 
hole 14 For this reason, in case the wiring layer of the two-layer eye which becomes the 2nd 

15 is formed, even if it performs a reverse spatter, in the 1st pad 12, the charge by which the 
charge up was carried out to the wiring layer of a two-layer eye becomes is hard to be charged 
[0017] moreover — the above-mentioned pad structure 1 — each connection — the width of 
face of a hole 14 is formed narrowly — each connection — even if it forms a wiring layer (not 
shown) on the 1st insulator layer 13 with the inside of a hole 14, flattening of the upper surface 
of a wiring layer is carried out mostly therefore, the upper surface of the 2nd pad 15 — 
connection — flattening is carried out without being influenced [ most ] of the level difference 



of a hole 14 For this reason, since it is not necessary to design the area of the 1st pad 12 
greatly in consideration of a part for the thickness of a wiring layer, the occupancy area of the 
pad structure 1 is reduced. 

[0018] next, the 2nd example — the outline cross section of drawing 2 , and connection — the 
layout pattern of a hole explains the pad structure 1 which explained this pad structure by 
above-mentioned drawing 1 — setting — connection — the configuration of a hole 14 differs 
from arrangement Therefore, the same sign is given to the same component with above- 
mentioned drawing 1 having explained, in addition — drawing — (1) — an outline cross section - 

— being shown — (2) — connection — the layout pattern of a hole is shown 

[0019] As shown in drawing, the 1st pad 12 is formed on the substrate 11. This 1st pad 12 is 
formed by the wiring layer (not shown) of the 1st layer which consists for example, of an 
aluminum system metal. The 1st pad 12 of the above is changed into a wrap state, and the 1st 
insulator layer 13 is formed on the above-mentioned substrate 11. 

[0020] the state of surrounding continuously the above-mentioned insulator layer 13 on the 
center section of the 1st pad 12 in the 1st insulator layer 13 of the above on a side periphery 
the 1st pad 12 of the above side — connection — the hole' 18 is formed moreover, the above- 
mentioned connection — the 2nd pad 15 connected to the 1st pad 12 of the above through a 
hole 18 is formed on the 1st insulator layer 13 of the above 

[0021] Furthermore the 2nd pad 15 of the above is changed into a wrap state, and the 2nd 
insulator layer 16 is formed on the 1st insulator layer 13 of the above. Moreover, opening 17 is 
formed in the 2nd insulator layer 16 of the above on the 2nd pad 15 of the above. The pad 
structure 2 is constituted like the above, in addition, the above-mentioned connection — a hole 
18 — the shape of the said heart — and forming in plurality is also possible 
[0022] With the above-mentioned pad structure 2, the touch area of the 1st pad 12 and the 2nd 
pad 15 becomes small like the 1st example of the above. For this reason, in case the wiring layer 
of the two-layer eye which becomes the 2nd pad 15 is formed, even if it performs a reverse 
spatter, in the 1st pad 12, the charge by which the charge up was carried out to the wiring layer 
of a two-layer eye becomes is hard to be charged, moreover, connection — since it is hardly 
influenced of the level difference by forming the width of face of a hole 18 narrowly, the 
occupancy area of the pad structure 2 is reduced 

[0023] Next, the outline cross section of drawing 3 explains the 3rd example. This pad structure 
forms the pad structure of three layers using the pad structure 1 explained by above-mentioned 
drawing 1 . Therefore, the same sign is given to the same component with above-mentioned 
drawing 1 having explained. 

[0024] As shown in drawing, the 1st pad 12 is formed on the substrate 11. This 1st pad 12 is 
formed by the wiring layer (not shown) of the 1st layer which consists for example, of an 
aluminum system metal. The 1st pad 12 of the above is changed into a wrap state, and the 1st 
insulator layer 13 is formed on the above-mentioned substrate 11. 

[0025] two or more 1st connection [ insulator layer / 1st / 13 / on a side periphery the 1st pad 
12 of the above side / of the above ] — the hole 19 is formed moreover, above-mentioned every 

— the 1st connection — the 2nd pad 15 connected to the 1st pad 12 of the above through a 
hole 19 is formed on the 1st insulator layer 13 of the above Furthermore the 2nd pad 15 of the 
above is changed into a wrap state, and the 2nd insulator layer 16 is formed on the 1st insulator 
layer 1 3 of the above. 

[0026] two or more 2nd connection [ insulator layer / 2nd / 16 / on a side periphery the 2nd pad 
15 of the above side / of the above ] — the hole 20 is formed moreover, above-mentioned every 

— the 2nd connection — the 3rd pad 21 connected to the 2nd pad 15 of the above through a 
hole 20 is formed on the 2nd insulator layer 16 of the above <BR> [0027] Furthermore the 3rd 
pad 21 of the above is changed into a wrap state, and the 3rd insulator layer 22 is formed on the 
2nd insulator layer 16 of the above. Moreover, opening 23 is formed in the 3rd insulator layer 22 
of the above on the 3rd pad 21 of the above. The pad structure 3 is constituted like the above. 
[0028] the 1st in the above-mentioned pad structure 3, and the 2nd connection — holes 19 and 
20 — for example, the 1st connection — the connection which explained the hole 19 in the 1st 
example — the same composition as a hole 14 — carrying out — the 2nd connection — the 



connection which explained the hole 20 in the 2nd example — you may make it the same 
composition as a hole 18 moreover, the 1st and the 2nd connection — the connection which 
explained holes 1 9 and 20 in the 2nd example — you may make it the same composition as a 
hole 18 

[0029] moreover — the above-mentioned pad structure 3 — every — the 1st and the 2nd 
connection — since the width of face of holes 19 and 20 will be formed narrowly, flattening of 
the upper surface of a two-layer eye and the wiring layer of the 3rd layer is carried out mostly 
Therefore, flattening of the upper surface of the 2nd and the 3rd pad 15 and 21 formed by the 
wiring layer of the 2nd layer each and the 3rd layer is carried out thus — the pad structure of 
three or more layers — every — the 1st and the 2nd connection — flattening of the upper 
surface of the 3rd pad 21 of the best layer is carried out, without being influenced of the level 
difference of holes 19 and 20 for this reason — since it becomes possible to design the area of 
the 3rd pad 21 of the best layer as a bonding field — the pad structure of the former [ pad / 
1st / of the lowest layer / 12 ] — like — every — it is not necessary to design the area of the 
1st pad 12 of the lowest layer greatly in consideration of a part for the 2nd and the thickness of 
the 3rd wiring layer Therefore, the occupancy area of pad structure is reduced 
[0030] the case where the pad structures 1, 2, and 3 explained in each above— mentioned 
example are used for a bonding pad — each connection — holes 14 and 18, the 1 st, and the 2nd 
connection — as for holes 19 and 20, it is desirable to be arranged so that it may not lap with 
the connection field of the bonding wire of the pad (for example, the case of examples 1 and 2 
the case of the 2nd pad 15 and an example 3 the 3rd pad 21) of the best layer 
[0031] 

[Effect of the Invention] as mentioned above, the connection which connects the 1st pad and 
2nd pad according to this invention as explained — since a hole consists of what consisted of 
two or more holes formed in the insulator layer on a side periphery the 1st pad side, or was 
formed in the state of surrounding continuously the insulator layer on the center section of the 
1st pad, the touch area of the 1st pad and the 2nd pad can be made small For this reason, since 
the charge by which the charge up was carried out to the wiring layer of a two-layer eye 
becomes is hard to be charged in the 1st pad even if it performs a reverse spatter, in case the 
wiring layer of the two-layer eye which becomes the 2nd pad is formed, the bad influence to the 
element connected to the 1st pad by the charge up can be reduced. Therefore, improvement in 
the reliability of the semiconductor device using this pad structure can be aimed at. 
[0032] moreover, the above-mentioned connection — since the width of face of a hole can be 
formed narrowly — connection — each upper surface of the upper pad can be evenly formed 
from the 2nd pad and it, without being influenced of the level difference of a hole For this 
since it becomes possible to design the portion exposed from opening of the pad of the best 
layer as a bonding field, the pad of the lowest layer does not need to design area greatly in 
consideration of a part for the thickness of a wiring layer like the conventional pad structure. 
Therefore, since the occupancy area of pad structure can be reduced, the miniaturization of a 
semiconductor device can be attained. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the outline cross section of the 1st example, and connection — it is the layout 
pattern of a hole 

[Drawing 2] the outline cross section of the 2nd example, and connection — it is the layout 
pattern of a hole 

[Drawing 3] It is the outline cross section of the 3rd example. 
[Drawing 4] It is the outline cross section of the conventional example. 
[Drawing 51 It is explanatory drawing of a technical problem. 
[Description of Notations] 

1 Pad Structure 

2 Pad Structure 

3 Pad Structure 

1 1 Substrate 

12 1st Pad 

13 1st Insulator Layer 

14 Connection — Hole 

15 2nd Pad 

16 2nd Insulator Layer 

18 Connection — Hole 

1 9 1 st Connection — Hole 

20 2nd Connection — Hole 

21 3rd Pad 
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